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Source: http://www.columbia.edu/~jeh1/mailings/2016/20160926_BetterGraph.pdf

Global surface temperature
relative to 1880-1920, based on GISTEMP analysis

What global warming really means



Source: IPCC – Fifth Assessment Report (AR5), 2013, WG2, Box TS.5 Figure 1

Global perspective on climate-related risks. Risks associated with 
reasons for concern are shown at right for increasing levels of 

climate change. 



…policy decisions made in the next few years to decades 
will have profound impacts on global climate, ecosystems 
and human societies — not just for this century, but for 
the next ten millennia and beyond.



2°C scenario

+---- +

2°C scenario

«Business As Usual» 
scenario in 2100

Tempareture in the
«Business As Usual» scenario  

in 2100

* Temperature anomalies are relative to the 1980–2004 mean 

Temperature*

CO2 in the 
atmosphere

Anthropogenic increases in CO2 have effects that extend well beyond 2100.
The long residence time of an anthropogenic CO2 perturbation in the atmosphere,
combined with the inertia of the climate system, implies that past, current, and future
emissions commit the planet to long-term, irreversible climate change

Source: adapted from Clark et al., 2016



Past and future changes in global mean sea level 

2°C 
scenario 

Source: adapted from Clark et al., 2016

Long-term global mean 
sea-level change for the 

past 20,000 years 

Projections for the next 
10,000 years 

B.A.U. scenario



Projected submerged areas in heavily populated areas affected 
by sea-level rise 

Source: Clark et al., 2016 Consequences of twenty-first-century policy for multi-millennial 
climate and sea-level change. Nature Climate Change, 6, 360-369



“Antarctica has the potential to contribute more than a metre of 
sea-level rise by 2100 and more than 15 metres by 2500, if 
emissions continue unabated”



Antarctica in 2500 in a high emissions scenario 
(RCP4.5)



Antarctica in 2500 in a medium emissions
scenario (RCP4.5)



Antarctica in 2500 in a low emissions scenario 
(RCP2.6)



Projection of future Antarctic contributions to global mean sea 
level rise from 1950 to 2500

driven by a high-resolution atmospheric model and 1° NCAR CCSM4 ocean temperatures

Sea 
Level 
rise 
(m)



www.nature.com/news/antarctic-model-raises-prospect-of-unstoppable-ice-collapse-1.19638

The good news, is that it 
projects little or no sea-level 

rise from Antarctic melt if 
greenhouse-gas emissions

are reduced quickly enough to 
limit the average global 

temperature rise to about 2 °C







CHALLENGE 1: MITIGATION
In order to stabilize GHGs concentrations in the atmosphere, emissions 
would need to peak and decline thereafter, very soon,
Mitigation efforts over the next decade will have a large impact on 
opportunities to achieve lower stabilization levels.

CHALLENGE 2: ADAPTATION
Even if policies and efforts to reduce emissions prove effective, some 
climate change is inevitable; therefore, strategies and actions to 
adapt to its impacts are also needed.

The size of the challenge
• Immediate action is needed 
• Global measures are needed – we have a small window of opportunity
• More than three quarter of fossil fuel reserves should remain unused
• We also need negative emissions

The double challenge 



McGlade & Ekins (2015) The geographical distribution of fossil fuels unused 
when limiting global warming to 2°C. Nature, 187-190

Table 1 | Regional distribution of reserves unburnable before 2050 
for the 2°C with CCS



Our results suggest that, globally, a third of oil reserves, half 
of gas reserves and over 80 per cent of current coal reserves 
should remain unused from 2010 to 2050 in order to meet the 
target of 2 °C. 

Our results show that policy makers’ instincts to exploit 
rapidly and completely their territorial fossil fuels are, in 
aggregate, inconsistent with their commitments to this 
temperature limit. 

McGlade & Ekins, 2015



Rogelj J. et al. (2015) Energy system transformations for limiting end-of-century 
warming to below 1.5 °C. Nature Climate Change, 5, 519-528. 

Carbon intensity of final energy: evolution until 2100 consistent 
with the < 2°C or < 1,5°C temperature target

We need net 
negative emissions 

from fossil fuel and industry 
from about 2050-2060

Example of negative 
emissions: 
• biomass + carbon 

capture and storage;
• direct CO2 capture 

from air + storage



“…in the absence of efficient, large-scale capture and 
storage of airborne carbon, carbon emissions that have 
already occurred or will occur in the near future result in a  
commitment to climate change that will be irreversible on 

timescales of centuries to millennia and longer”.



Some good news 



It is increasingly clear that climate change is one of the 
biggest challenges facing the world
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Many technologies and practices are available 



We receive from the Sun far more energy we need



Photovoltaic and wind energy increased in the last years 
more than expected by IEA (International Energy Agency) 

and even by Greenpeace



Costs of renewable energies are falling

Source: IRENA 
2014-2015: At a 

glance



Many important studies consider feasible a 100% renewable 
energy system



The Guardian, 
15/2/2016 

Even the EU Commission consider the need of changing lifestyles



Mitigation and adaptation policies have many co-benefits

A good news is that many options with high potential offer 
immediate local co-benefits, especially in low-income countries, so 
that early action need not represent a trade-off with short-term 
development goals.

Mitigation can result in large co-benefits for human health and 
other societal goals.

Adaption should be integrated in development policies.



There is the potential for reducing risks through adaptation 

Each key risk is characterized as very low to very high for three timeframes. In the near term, 
projected levels of global mean temperature increase do not diverge substantially for different 
emission scenarios. For the longer term, risk levels are presented for two scenarios of global 

mean temperature increase (2°C and 4°C above preindustrial levels). 



Key regional risks from climate change and the potential for 
reducing risks through adaptation and mitigation /2

These scenarios illustrate the potential for mitigation and adaptation to reduce the risks 
related to climate change. Climate-related drivers of impacts are indicated by icons.



Key regional risks from climate change and the potential for 
reducing risks through adaptation and mitigation /3

Figures for other regions: 
https://ipcc-wg2.gov/AR5/images/uploads/WGII_AR5_BoxSPM-2Table1.zip



The Paris Agreement



THE PARIS AGREEMENT

The outcome of UNFCCC COP 21 exceeded expectations, 
producing an agreement that while perhaps not a revolution, is an 
important step in the evolution of climate governance and a 
reaffirmation of environmental multilateralism.

Some call it “the world’s greatest diplomatic success”, while others
insist it is “too weak” and full of “false hope”.

There are well structured decisions on many crucial aspects
Mitigation
Adaptation

Loss and damage
Finance

Capacity Building
Transparency

Implementation 



THE PARIS AGREEMENT

Objective of the Paris Agreement: to limit global temperature increase 
“well below 2°C” and to “pursue efforts to limit the temperature 
increase to 1.5 °C” .

Pursuing this objective requires a significant deviation from the policy 
trend of the last decades, characterized by lack of ambition, limits of 
scope and shameful delays.

Many decision makers at different administrative levels fail to 
acknowledge the consequences of the Agreement, the striking timing 
of the change that it requires. 



THE PARIS AGREEMENT

Under the Paris Agreement, all 196 parties are obligated to put forward 
a target (called “Intended Nationally Determined Contribution”) and to 
report and assess their progress towards that target every five years. 

The voluntary pledges proposed so far are not enough to reach the 
Objective of the Paris Agreement (“well below 2°C”); collectively they 
lead to a temperature increase of about 2,7-3.5°C



Legally binding or not?

The procedural aspects of the Paris Agreement are legally-binding. 

At the center of the Paris Agreement are five-year cycles: each INDC 
cycle is to be more ambitious than the last. These INDCs are not 
legally binding.

There are common rules for transparency and the compliance 
mechanism, although the compliance mechanism is currently 
“merely” facilitative in nature as it lacks an enforcement branch.

The success of the Paris Agreement relies on a system of ‘pledge and 
review’, and the power of shaming laggards. This puts much of the 
burden for holding countries accountable on civil society.

The Paris meeting created a pathway for success, but the Agreement 
itself cannot ensure it.



The Paris Agreement is a new beginning



The Non-state Actor Zone for Climate Action

COP21 was a catalyst for an extremely wide range of climate actors. 

http://climateaction.unfccc.int/









The road ahead: some principles 

• In this fragmented and decentralized world no comprehensive 
doctrine or policy has a chance.

• Still it is important to plan ahead with an eye on the end goal

• There will be a «portfolio of policies without a portfolio 
manager».

• A lot could happen, although it may seem rather disorderly.

• Although countries at different levels of income and with different 
endowments will adopt different strategies, all have a role to play.

• We need to protect poor people and avoiding concentrated losses



The road ahead

The Paris Agreement rely on a “pledge and review” approach: thus it 
rests more on economic, social and political obligation, on 
reputation, than it does on legal authority. 

The power of reputation relies substantially on public engagement, 
and states and institutions display varying degrees of ‘commitment 
sensitivity’.

Whether the Paris Agreement will be able to drive the required rapid 
transition out of the fossil fuel system will depend not just on the 
legal architecture it establishes, but also on the vigour and sustained 
action of the people of the world expressing themselves in their 
economic and political behaviour as well as other areas of life. 

This is the only sure path to making the objectives of the Paris 
Agreement a reality.
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